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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)K This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle % 1935 CD. 1 1, 453 O.G. 213. 

Disposition of Claims 

4) 03 Claim(s) 1-15 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 1-15 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

cT- 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) [3 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)KI All b)D Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) ^ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5 ) D Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date 4/27/04 . 6) □ Other: . 
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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. Claims 1-15 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for the non-symmetric structure at terminal groups, does not reasonably 
provide enablement for other part of the components such as spacer and bimesogenic rings. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make or use the invention commensurate in scope with these claims. 
See Examples 1-5 and page 10, lines 6-7. There is no support in the specification other than the 
non-symmetric structure at terminal groups. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-15 are rejected under 35 U.S.C. 103(a) as obvious over GB 2,356,629 in view 
of Blatch et. al ( J. Mater. Chem., 1997, 7(1), pages 9-17). 

The GB reference teaches that liquid crystal materials exhibit low melting points, 
broad chiral nematic phase ranges, short, temperature-independent pitch lengths and high 
flexoelectric coefficients. The flexoelectric displays have good uniform alignment over 
the entire area of the display cell without the use of a mechanical shearing process, good 
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contrast, high switching angles and fast response times at low temperatures. The 
reference further teaches that the bimesogenic compounds are used in liquid crystalline 
media with at least one other component in liquid crystal devices such as a flexoelectric 
device. They may also be used in optical compensation or polarizing films, color filters, 
reflective cholesteric, optical rotatory power and optical information storage. The 
flexoelectric display cell comprises two transparent, plane parallel electrodes with hybrid 
alignment conditions (see abstract). The bimesogenic compounds are disclosed by the 
formula I. The structure part of the compound, R-MG-X, can be different or identical (see 
page 6, line 27 to page 12, line 27). The liquid crystal mixtures aligned in their 
cholesteric phase and their phase sequence orientations are described on page 24, lines 
13-32 and page 26, lines 25-35, respectively. Also, Example 2 on page 30. The 
cholesteric mixture comprises a symmetric dimmer and chiral dopant. 

The present claims differ from GB '629 in that GB '629 fails to disclose a 
cholesteric liquid crystal material having a helical pitch of 500 nm or less and exhibiting 
a blue phase. Blatch teaches symmetric and non-symmetric liquid crystal dimmers with 
branches terminal alkyl chains affected by the odd and even numbers of the spacer. 
Blatch found that the small value of the pitch for non-symmetric dimmer with odd spacer 
is consistent with the observation of a blue phase for the odd dimmers (see page 14, from 
bottom paragraph of right-hand side column to page 16). 

Because Blatch found the non-symmetric dimmer with odd spacer can lower 
helical pitch with blue phase, it would have been obvious to those skilled in the art to 
utilize the advantage of Blatch's teaching by using non-symmetric dimmer with odd 
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space (different structure part of R-MG-X) instead of bimesogenic compound of GB '629 
to arrive at the claimed invention. 

4. Claims 1-4 and 7-13 are rejected under under 35 U.S.C. 103(a) as obvious over Coles et 
al. (J. Mater. Chem., 2001, 11, pages 2709-2716) in view of Blatch et. al ( J. Mater. Chem., 
1997, 7(1), pages 9-17). 

Coles discloses the properties of monomesogenic and bimesogenic achiral 
nematic liquid crystals doped with a low concentration (3-6% by weight) of a chiral 
additive, which is useful for optical switching effect (see Table 1). Cole further teaches 
that the orientation of the mixture is described in left-hand side column on page 2713. 
Also, see the conclusion on page 2715. Coles differs from the present claims in that the 
claims comprise non-symmetric structure of component A. 

Blatch teaches symmetric and non-symmetric liquid crystal dimmers with 
branches terminal alkyl chains affected by the odd and even numbers of the spacer. 
Blatch found that the small value of the pitch for non-symmetric dimmer with odd spacer 
is consistent with the observation of a blue phase for the odd dimmers (see page 14, from 
bottom paragraph of right-hand side column to page 16). 

Because Blatch found the non-symmetric dimmer with odd spacer can lower 
helical pitch with blue phase, therefore, it would have been obvious to those skilled in the 
art to utilize the advantage of Blatch's teaching by using non-symmetric dimmer with 
odd space instead of symmetric bimesogenic compound of Coles to arrive at the claimed 
invention. 
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5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shean C Wu whose telephone number is 571-272-1393. The 
examiner can normally be reached on 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Shean C Wu 
Primary Examiner 
Art Unit 1756 
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